ABSTRACT Background There is a need for culturally relevant nutrition programs targeted to underserved cancer survivors.
to cancer survivors to help them achieve these behavioral recommendations and few cancer survivors meet the recommendations. The American Cancer Society (ACS) reports that only 18% of breast cancer survivors eat the recommended 5 or more servings of F/V per day. 3 Individuals of lower socioeconomic status are even less likely to adhere to the guidelines. 4 It is well established that simply providing dietary recommendations to any patient population will not achieve sustained dietary change 3 and there is a paucity of data on how to effectively motivate breast cancer survivors to adhere to dietary recommendations, especially in minority and low-income populations. To date, the majority of dietary interventions among cancer survivors have been targeted to the mainstream non-Hispanic white US population. 5, 6 There is a need for culturally relevant and appropriate nutrition programs targeted to underserved populations of cancer survivors.
Since 2011, Hispanics have become the largest minority population in the United States, representing a diverse constellation of nationalities, ethnicities, and cultural norms. 7 Of the current estimated 12 million cancer survivors, an estimated 5% are Hispanic. 8 Conducting intervention studies among Hispanic populations is particularly important because these groups may be at greater risk of breast cancer recurrence compared with non-Hispanic whites due to high rates of obesity, 9 lower rates of physical activity, 10 and poorer access to quality health care. 11 Although Hispanic women have a lower incidence rate of breast cancer than non-Hispanic white women, Hispanic women are 20% more likely to die of breast cancer than non-Hispanic white women who are diagnosed at a similar age and stage. 12 In addition, Hispanic subgroups may face specific barriers to achieving dietary change, including cultural norms, health literacy, language, and food access.
Study investigators partnered with the New York Citye based nonprofit organization, Cook For Your Life (www. cookforyourlife.org), to develop and conduct a 3-month culturally based dietary intervention, ¡Cocinar Para Su Salud! (Cook For Your Health!), among Hispanic breast cancer survivors. Cook For Your Life had previously implemented single-session community classes in multiple New York City locations, without formal evaluation. Study investigators worked with Cook For Your Life community educators, including registered dietitian nutritionists (RDNs), other nutrition educators, chefs, and community organizers, to develop a longer curriculum with specific goals and a formal assessment of behavior change outcomes. The goal of the intervention was to test whether a focused approach to dietary behavioral change could be effective in assisting women to achieve and maintain the dietary guidelines put forth by the American Institute for Cancer Research (AICR) and ACS. 1, 2 As such, the intervention did not focus on changing other lifestyle behaviors included in the guidelines, including body size and physical activity. This article reports on the planned primary outcomes examining the effects of a culturally based approach to dietary change on increasing F/V intake and decreasing fat intake among Hispanic breast cancer survivors over 6 months. Long-term 12-month data will be presented in a future article and will explore predictors of dietary change.
METHODS

Study Design and Participant Recruitment
This study was a randomized controlled trial designed to examine the effects of a nine-session (24 hours over 12 weeks), culturally based dietary intervention vs standard written materials on change in F/V and total fat intake among Hispanic breast cancer survivors. Spanish-speaking women with a history of stage 0 to III breast cancer and who were at least 3 months post treatment (surgery, radiation, or chemotherapy; current hormonal therapy allowed) with no evidence of metastatic disease were recruited from the Columbia University Medical Center Breast Oncology Clinic between January 2011 and March 2012. Women were screened for the following eligibility criteria: aged 21 years or older; Hispanic descent and fluent in Spanish; no uncontrolled diabetes mellitus, defined as hemoglobin A1c >7%; no uncontrolled comorbidities (eg, hypertension); currently a nonsmoker (given the low likelihood of current smokers to engage in healthy lifestyle behaviors); mean intake of <5 servings of F/V per day as assessed by the Block Fruit/Vegetable/Fiber Screener 13 ; access to a functional home or cell phone; and not currently active in a dietary change program. A detailed screening interview assessed medical history, reproductive history, family history, demographic information, physical activity, use of concomitant medications, and acculturation. Acculturation was assessed using the Short Acculturation Scale for Hispanics, which assesses acculturation based on language use, media, and ethnicesocial relations. 14, 15 The study was approved by the Columbia University Medical Center and Columbia University Teachers College Institutional Review Boards (ClinicalTrials.gov NCT01414062). All participants provided written informed consent.
Baseline Data Collection
Once participants completed the screening questionnaire, eligible participants were contacted and scheduled for a baseline clinic visit to occur within 2 weeks before the dietary intervention program start date. This scheduling was necessary to allow women to enroll in the study in intervention group cohorts. Clinic visits took place at the Herbert Irving Center for Clinical and Translational Research at Columbia University Medical Center. During clinic visits, the following procedures were conducted: assessment of anthropometric measures by trained study staff using a standardized protocol (height was measured using a calibrated Genentech Accustat stadiometer, weight was measured using a calibrated SR Instruments SRscale, waist and hip circumferences were measured using a Gulick II tape measure [Country Technology]); fasting blood collection for planned future biomarker analysis, including carotenoids and tocopherols as markers of dietary intake, metabolic markers (eg, insulin, glucose, insulin-like growth factor-I), markers of inflammation (eg, C-reactive protein, interleukin 6), and DNA methylation; and completion of a detailed interviewer administered questionnaire, including questions related to stages of change, frequency of diet-related behaviors, social support, anxiety and depression, health behaviors, and psychosocial constructs. Health literacy and ability to read food labels was also assessed at this time using the Newest Vital Sign. 16 Baseline dietary intake was assessed by an RDN using three 24-hour recall assessments (2 weekdays, 1 weekend day) using the multiple-pass approach 17 and using the Nutrition Data System for Research (version 2011, developed by the Nutrition Coordinating Center, University of Minnesota) (one in-person during the baseline clinic visit, two by phone). The RDN who conducted the dietary recalls was not the RDN who was the Intervention-group facilitator. Baseline physical activity was assessed using the Block Physical Activity Screener. 18 
Randomization
A randomization sequence was generated by the study biostatistician and sealed in envelopes marked with a numerical code. Randomization used a permuted block design and women were stratified at enrollment based on 1) menopausal status, and 2) current use of anti-hormonal breast cancer treatment. Participants and research team were unaware of group assignment before randomization. Upon completion of baseline data collection, eligible participants were randomly allocated to the Intervention group: the nine-session (24 hours over 12 weeks) ¡Cocinar Para Su Salud! program, or the Control group: standard of care written dietary recommendations for cancer survivors 19 presented by a member of the research team. Women were randomized into the study in cohorts to allow women to begin the classes in groups of 4 to 12 participants.
Intervention
¡Cocinar Para Su Salud! was designed as a nine-session (24 hours over 12 weeks) nutrition intervention program using a culturally tailored curriculum developed exclusively for this study that primarily focused on helping cancer survivors achieve and maintain the nutrition-related guidelines set forth by the ACS and AICR. 1, 2 The goal of the intervention was to provide women with knowledge and skills that they could use to modify their dietary behaviors during the course of the study, and then have the skillset necessary to maintain the changes in their lives going forward. The study's primary aim was to assess the effectiveness of the ¡Cocinar Para Su Salud! curriculum on modifying dietary behaviors; therefore, physical activity and body weight were not targeted by the intervention. Nine intervention sessions were conducted during a period of 12 weeks for a total of 24 hours. Sessions were scheduled on Saturday mornings and ranged from 1.5 to 3.5 hours in duration (Figure 1 ). Classes were held in the teaching kitchen at Columbia University's Teachers College. The intervention was based on classes developed by the New York City nonprofit organization, Cook For Your Life (www. cookforyourlife.org) and modified for the target population. An interdisciplinary team of clinical trialists, physicians, epidemiologists, RDNs, and health educators used Contento's model for designing nutrition education curricula as the conceptual framework for developing and refining the intervention curriculum. 20 Target behaviors were identified based on the ACS and AICR dietary recommendations for cancer survivors.
1,2 Targeted behaviors included eating more F/V and decreasing fat intake through fewer and leaner meats, fewer and lower-fat dairy products, and using less fat during cooking. The intervention emphasized the benefit of increasing all F/V, and particularly emphasized increasing dark leafy greens and cruciferous vegetables; the intervention suggested that women not consider fruit juices, potatoes, fried vegetables (eg, plantains) and legumes as targeted F/V. Social Cognitive Theory 21 and the Stages of Change Construct of the Transtheoretical Model 22 were selected as theoretical frameworks to identify mediators of behavioral change for each lesson. Neighborhood research and information interviews were used to identify specific behavioral objectives to address preidentified mediators of change and facilitate movement across stages of change. Neighborhood assessments and informal interviews were conducted in order to tailor the curriculum to Hispanics. Recipes were developed based on traditional Latin-American cuisine. Cultural values related to family and community were acknowledged and addressed throughout the sessions as potential facilitators and barriers to dietary change. All class materials and assessments were translated into Spanish. Focus groups were conducted to assess language level and content validity. Sessions were conducted entirely in Spanish and were facilitated by a bilingual, Hispanic RDN and a bilingual, Hispanic chef. The nine sessions included four nutrition education roundtables, three hands-on cooking classes, and two food-shopping field trips.
Nutrition Roundtables. Four 2-hour nutrition education classes were used to promote dietary change, provide information about the potential benefits of dietary change, and improve health literacy. The sessions were designed as interactive roundtables, with participants sitting in a semi-circle with the RDN facing the class. Interactive presentations and discussions were framed to enhance participants' movement through the stages of change, focusing on the two mediators of change from the Transtheoretical Model-pros and cons of change and self-efficacy-and using behavior change strategies from Social Cognitive Theory. Early discussions focused on self-assessment of intake compared with dietary cancer prevention guidelines to increase concern and the perceived benefits of the targeted behaviors (or pros of change). Later sessions focused on the skills and strategies needed to increase self-efficacy to implement change to eat a healthy diet, and skills in solving problems involving food and family, meal budgeting, and meal planning to maintain change for the long term. As the lessons progressed, the roundtables became a forum for participants to develop self-regulation skills through discussing changes they were able to achieve, troubleshooting barriers (eg, familial resistance to dietary change), and facilitating further changes (Figure 1 ).
Cooking Classes. Three 3.5-hour hands-on cooking classes were an integral part of the skills-building aspect of the intervention. The main purpose of the cooking classes was to show women ways to adapt new cooking methods and patterns of eating to familiar foods, and to use traditional herbs and spices to facilitate the incorporation of unfamiliar foods into their diets, particularly leafy greens. Cooking classes were built sequentially and reflected the main themes touched upon in previous nutrition roundtables. Cooking techniques emphasized increasing F/V consumption and reducing fat intake. Participants prepared and then shared the meal together and participated in a facilitated discussion of barriers to sustaining dietary change (Figure 1 ).
Food-Shopping Field Trips. Two 1.5-hour food-shopping field trips were used to teach women how to shop for healthy foods in the neighborhoods in which they live. Field trips included visiting a local large supermarket and a local greenmarket and each ended with a 1-hour discussion to review what was learned and to discuss how to troubleshoot barriers to change ( Figure 1 ).
Control Group
The Control group received a 22-page Spanish-language booklet on healthy eating for breast cancer survivors. 19 Participants in the intervention arm also received a copy of this booklet. The materials review themes similar to those covered in the intervention class (ie, eating more F/V and decreasing dietary fat) in addition to addressing other dietary recommendations for breast cancer survivors. However, the booklet only contained the knowledge and skills that would be useful for those already in the maintenance stage, and does not move individuals from contemplation to action, as is emphasized in the ¡Cocinar Para Su Salud! curriculum. At the completion of the study, participants in the Control group were provided information about Cook For Your Life as a community-based organization that provides nutrition information to cancer survivors.
Follow-Up Data Collection
Participants were scheduled for clinic visits at 6 and 12 months after baseline data collection. Fasting blood, anthropometric measures, three 24-hour dietary recalls, and interviewer-administered detailed questionnaires were completed at each time point. Three 24-hour dietary recalls and interviewer-administered questionnaires were completed via telephone at 3 months. In addition, all participants were contacted by the study coordinator (an RDN) via telephone every month to briefly assess diet behaviors and to promote retention. Tasks: Implementing plans to adapt traditional dishes with little or no red meat; new dishes using legumes, whole grains, fruits, and vegetables 
Statistical Methods
Our a priori hypothesis to test was whether ¡Cocinar Para Su Salud! would increase daily servings of F/V and decrease fat as a percentage of daily calories in the Intervention group compared with the Control group. In order to have sufficient power to determine the effect of the intervention, 30 patients per treatment group were needed for an overall sample size of 60. Power calculations used two-sided statistical tests for the change in the primary outcomes (change in intake of servings of F/V and percent calories from fat). A dropout rate of 15% at 6 months was anticipated; therefore, the targeted recruitment goal was 70 women. Unadjusted comparisons between groups on baseline demographics, acculturation, and clinical measures were conducted using two-sample t tests and Pearson c 2 analysis. Statistical tests used a .05
and two-sided P values. Comparisons between groups in baseline dietary outcomes and anthropometric measures and change in these measures from baseline to 3 and 6 months were assessed using estimated marginal means derived from linear regression models. The models used a covariateadjusted analysis adjusting for randomization stratification factors, including menopausal status (premenopausal vs postmenopausal) and use of anti-hormonal bresast cancer treatment (yes vs no) at baseline. 23 All other covariates were well balanced; therefore, in order to avoid overadjustment, other covariates were not included in the regression models. All analyses were performed using Stata software, version 12.1 (StataCorp, 2012).
RESULTS
Recruitment, Baseline Characteristics, Enrollment, and Retention
Between April 7, 2011 and March 30, 2012, 70 women were randomized into the Intervention (n¼34) and Control (n¼36) arms. The median number of days between screening and randomization was 43 days. A CONSORT (Consolidated Standards of Reporting Trials) diagram is illustrated in Figure 2 . At study enrollment, participants' scored a mean of 11.6 (standard deviation [SD] 4.2) on the Block Fruit/Vegetable/Fiber Screener, translating to <4 servings of F/V per day (data not shown). At baseline, there were no statistically significant differences between the Intervention and Control groups for all but one demographic/clinical characteristic ( Table 1 ). The Control group had lower household incomes (P¼0.05). At baseline, the combined mean age of participants was 56.6 years (SD 9.7 years). All women self-identified as Hispanic. The majority (77.1%) of women were Dominican, followed by Puerto Ricans (7.1%) and Ecuadorians (7.1%). On average, women reported low levels of acculturation, as assessed by the Short Acculturation Scale for Hispanics acculturation index (mean [SD]¼1.6 [0.6]; range¼1.0 to 3.6). Sixty percent of women reported a high school education or less, 40% reported working full-time or part-time, and 62.9% reported an annual household income of $15,000. More than half (58.6%) of study participants reported current participation in the Supplemental Nutrition Assistance Program. On a 6-point scale, the total study population had a mean health literacy score of 1.5 (SD 1.8), suggesting a high likelihood (!50%) of limited health literacy. Approximately one quarter of participants had been diagnosed with ductal carcinoma in situ and one third had stage I tumors. Mean time since diagnosis was 3.4 years (range¼0.3 to 15.6 years). Mean body mass index (BMI; calculated as kg/m 2 , data not shown) of study participants was 30.9 (SD 6.0). On average, women self-reported participating in 519 (SD 584) minutes of moderate physical activity per week through their daily activities, and very little vigorous physical activity (mean 2.5 [SD 14.1] minutes per week). At month 3, 67 women (96%) remained in the study (n¼31, Intervention; n¼36, Control), and at month 6, 61 women (87%) were retained (n¼30, Intervention; n¼31, Control).
Baseline Dietary Intake
At baseline, women reported an average total caloric intake of 1,593 kcal/day, 27.7% of which was calories from fat. Based on three 24-hour recalls at baseline, mean intake of all F/V was 4.7 (2.2 fruits; 2.5 vegetables) and 5.8 (2.7 fruits; 3.2 vegetables) servings per day for the Intervention and Control groups, respectively. When baseline F/V intake was restricted to those targeted by the intervention, mean total intake of F/V was 3.4 (1.4 fruits; 2.0 vegetables) and 3.9 (1.8 fruits; 2.1 vegetables) servings per day for the Intervention and Control group (P¼0.34), respectively ( Table 2) .
Intervention Attendance and Change in Dietary Intake of F/V
More than one third (38%) of participants in the Intervention arm attended all nine sessions, 26% attended seven to eight sessions, 18% attended one to six sessions, and 18% did not attend any sessions. At month 3, the Intervention arm compared with Controls reported an increase in mean servings of F/V per day (all F/V: þ1.1 vs À0.3; P¼0.05; targeted F/V: þ2.0 vs 0.2; P¼0.004) ( Table 2 ). The increase in vegetable servings among the Intervention group accounted for the majority of the difference between the Intervention and Control groups at 3 months (all vegetables:
þ1.0 vs À0.4; P¼0.004; targeted vegetables: þ1.2 vs À0.2; P¼0.001). Changes were maintained at month 6; the Intervention group compared with Controls reported an increase in mean servings of F/V from baseline (all F/V: þ2.0 vs À0.1; P¼0.005; targeted F/V: þ2.7 vs þ0.5; P¼0.002). Specifically, at 6 months, intake of darkgreen (P 0.001) and deep-yellow (P¼0.03) vegetables increased (Table 3 , available online at www.andjrnl.org). At month 3, almost all of the difference between the Intervention and Control groups at 6 months was accounted for by an increase in vegetable consumption among the Intervention group (all vegetables: 1.8 vs 0.2; P¼0.005; targeted vegetables: 1.8 vs 0.6; P¼0.02).
Change in Dietary Intake of Percent Calories from Fat
At month 3, the Intervention arm compared with Controls reported a decrease in percent calories from total fat (À7.1% vs À1.6%; P¼0.01) and saturated fat (À3.8% vs À0.3%; P<0.001) ( Table 2) . At 6 months, the change in the Intervention arm was maintained for both total fat and saturated fat, but the Control arm also showed a decrease in both, and the difference was no longer statistically significant (total fat: À7.5% vs À4.4%; P¼0.23; saturated fat: À3.1% vs À1.5%; P¼0.14). Although the intervention did not focus on decreasing caloric intake, the Intervention group reported a mean of >500 kcal/day reduction at both 3 and 6 months, compared with a <100 kcal/day reduction in the Control group.
Change Based on Intervention Attendance
In order to examine whether session attendance was associated with dietary change, participants in the Intervention group were divided into two groups based on the median attendance of the nine sessions: those who attended seven or more sessions vs those who
Identified as potentially eligible (n=405)
Did not meet inclusion criteria (n=156)
Refused to participate (n=142)
Unable to contact (n=37)
Patients randomly assigned (n=70)
Lost to follow-up at 6 months (n=4)
Allocated to intervention (n=34)
Attended at least 1 intervention class (n=28)
Did not attend any intervention classes (n=6)
Analyzed at 6 months (n=30)
Excluded from analysis (n=4)
Lost to follow-up at 6 months (n=5)
Analyzed at 6 months (n=31)
Excluded from analysis (n=5)
Allocated to control (n=36)
Received allocated control (n=36)
Did not receive allocated control (n=0) attended fewer than seven sessions. The only difference between the two groups was that at both 3 and 6 months, those with higher attendance reported greater change in intake of dark-green vegetables compared with baseline (3 months: 0.7 vs 0.2; P¼0.04; 6 months: 0.8 vs 0.4; P¼0.058) (data not shown).
Change in Anthropometric Measures
At month 6, there was a nonsignificant trend in the difference in percent weight change between the two groups (Table 4) ; women in the Intervention arm lost a mean of 2.5%, and women in the Control arm gained a mean of 3.8% (P¼0.22).
There was a significant difference in waist circumference between the two groups at 6 months; women in the Intervention group had a mean decrease of 1.6 cm, and women in the Control arm had a mean increase of 1.7 cm (P¼0.05).
DISCUSSION
The 3-month ¡Cocinar Para Su Salud! culturally based dietary intervention successfully increased the combined intake of F/V among a diverse group of urban Hispanic breast cancer survivors, the majority of whom were of low socioeconomic status, and the dietary changes persisted at 6 months. Future analyses will investigate specific factors related to dietary change. The intervention focused on helping women achieve and maintain the dietary composition guidelines set forth by the AICR and ACS. 1, 2 Women in the Intervention group ate more daily servings of F/V than women in the Control group and, most importantly, they ate more dark-green and deep-yellow vegetables. At 3 months, there was a decrease in the daily percent calories from fat among the Intervention group compared with the Control group, but this difference did not remain at 6 months, partially because the Control group also changed their diet. The intervention was designed to increase F/V consumption and decrease dietary total fat intake using a culturally based, hands-on educational approach. The intervention used nutrition roundtables, food-shopping field trips, and cooking classes to teach breast cancer survivors how to effectively adopt dietary recommendations for cancer survivors. According to current guidelines for cancer survivors, changes in these dietary behaviors have the long-term potential to reduce breast cancer mortality, as well as comorbid obesity and related conditions, such as diabetes and cardiovascular disease. 1, 2 Study results show that the hands-on skills and knowledge building approach to dietary change was effective in this patient population, who had low levels of health literacy and acculturation, and very limited access to financial resources (more than half of study participants were in a food-assistance program and had annual household incomes <$15,000 per year). In this population, barriers to healthy eating are likely heavily tied to cost of foods. The rationale for conducting local food-shopping field trips was to provide women with knowledge and skills to be able to successfully purchase healthy foods in their neighborhoods. For example, women were provided with cost comparison sheets showing them 16 ).
e The Short Acculturation Scale for Hispanics 15 was used (range¼1 to 5), with a score of 1 representing the lowest level of acculturation and a score of 5 representing the highest level of acculturation (see Marín and colleagues 14 ).
f Physical activities categories were created by assigning intensity to specific types of activity. Low-intensity activities included cooking, shopping, light cleaning, factory work, mechanic, restaurant work, or work involving walking. Moderate-intensity activities included slow walking, work involving standing, taking care of children, moderate housework, brisk walking, dancing, home care for an adult family member, and exercising at gym or at home. Vigorous activities included moving boxes, heavy digging, farm chores, bicycling, and swimming for exercise (see reference 18).
g Human epidermal growth factor receptor 2.
h A comorbidity index was created by assigning a score of 1, 2, or 3 to each comorbid condition, and then summing the scores. Ulcers, diabetes, neurological problems, gastrointestinal problems, respiratory problems (shortness of breath and asthma), and cardiovascular risk factors (hypertension and high blood cholesterol) each received a score of 1; kidney disease, heart problems, chest pain, and physical limitations each received a score of 2; human immunodeficiency virus/acquired immunodeficiency syndrome, and cancer other than breast cancer each received a score of 3. The changes from baseline to 3 and 6 mo do not match the difference of the adjusted means for two reasons: 1) in some of the comparisons there are differences in the number of participants included, and 2) the regression model used to assess the differences between groups uses a calculated difference for each participant and thus the mean differences will be slightly different than the differences between the group means. e Serving counts for both fruits and vegetables were compiled using the University of Minnesota Nutrition Data System for Research Nutrition Coordinating Center food group serving count system. where to purchase affordable produce and lower-fat meats in their neighborhoods. It is important for dietary intervention studies among any population to factor in the sustainable cost of long-term adherence to dietary recommendations.
Although this intervention did not evaluate the relationship between dietary change and cancer-related outcomes, these findings are both noteworthy and encouraging, given the lack of previous studies evaluating dietary behavior change among Hispanic breast cancer survivors and the relatively high cancer mortality among this population. 12, [24] [25] [26] There is currently conflicting evidence on whether changes in post-diagnosis dietary patterns affect breast cancer prognosis, and the two studies that have been conducted were among primarily non-Hispanic breast cancer survivors. 27, 28 The Women's Healthy Eating and Living (WHEL) study intervention achieved substantial dietary change (increase in F/V, decrease in dietary fat) via telephone counseling, with 12 cooking classes and monthly newsletters for 1 year and did not find any association between diet and cancer-related outcomes. However, the WHEL population had a baseline intake of 6 servings of F/V per day, which is substantially higher than the ¡Cocinar Para Su Salud! population. In addition, the WHEL participants had a mean intake of 28.6% kcal/ fat, which was lower than the ¡Cocinar Para Su Salud! population and <15% of the WHEL participants belonged to a minority group. The Women's Intervention Nutrition Study (WINS) achieved substantial reductions in dietary fat via biweekly, individual, in-person counseling sessions, and subsequent RDN visits or calls every 3 months (if available, group meetings were also provided). WINS survival analyses did show an improvement in cancer-related outcomes related to the intervention. The baseline diet of the WINS participants consisted of 29.6% kcal/fat and only 4% of the WINS population was Hispanic. There is a lack of culturally based dietary interventions and studies examining behavioral change specifically among minority breast cancer survivors. The study reported here was unique in that it used a culturally based hands-on approach focused on meeting diet composition recommendations for cancer survivors among a minority population.
Excess body weight and low levels of physical activity are prevalent among Hispanics in the United States. 29 There is evidence that obesity and overweight can increase the risk of breast cancer in women, including secondary cancers. 2 On average, participants in ¡Cocinar Para Su Salud! were more likely to be obese compared with WHEL or WINS; WHEL The changes from baseline to 3 and 6 mo do not match the difference of the adjusted means for the following reasons: in some of the comparisons, there are differences in the number of participants included and the regression model used to assess the differences between groups uses a calculated difference for each participant and the mean differences will be slightly different than the differences between the group means.
participants had a mean BMI of 27.2 and 27% of the WINS population was obese. 27, 28 It is important to note that ¡Coci-nar Para Su Salud! specifically focused on targeted changes in diet composition and diet patterns, not caloric restriction. As is evidenced by study results, a modification in diet composition resulted in a decrease in calories and subsequent weight loss. Although the intervention did not target weight loss per se, the intervention did show a trend toward clinically meaningful weight loss. Studies have shown that even a 5% weight loss at 6 months might be beneficial in reducing hypertension, cardiovascular, and diabetes risk factors. [30] [31] [32] [33] Future interventions can include weight loss and physical activity components to address obesity-related risk factors among this population.
The trial had good retention at 6 months, but only 38% of participants attended all nine sessions. It is possible that the low attendance was partially due to the delay between screening and the intervention and also because of the time constraints of a nine-session class. Sessions were scheduled to avoid major holiday weekends, but some sessions did fall on days with poor weather conditions, which may have also decreased attendance. Earlier studies have shown that minority populations are less likely to adhere to prevention interventions compared with female and male non-Hispanic whites. 34 Language, family support, work, and time constraints have been reported as barriers to adherence in minority populations. 35, 36 By 2030, Hispanics will constitute 30% of the general population. 7 Addressing adherence barriers is crucial in order to increase minority participation in effective behavioral interventions among high-risk populations. This study addressed specific barriers related to adherence in Hispanics, such as family support, transportation, and language and literacy barriers. The intervention was conducted entirely in Spanish and the intervention facilitated a group setting where women were able to brainstorm ideas on how to involve their families. In addition, all study-related assessments were conducted by Spanish-speaking staff and were interviewer-administered, addressing potential language and literacy barriers. Future interventions will need to better address potential barriers to participation related to time constraints and delays by possibly having shorter and/or fewer in-person classes, as well as possibly exploring methods for Internet-based interventions.
To our knowledge, this is one of the few dietary interventions specifically targeting minority breast cancer survivors with low F/V intake. A strength of this study is the use of a rigorous randomized controlled study design to test the effects of the intervention. Dietary change was assessed using three 24-hour dietary recalls, which is the gold standard for assessing dietary change. Use of the multiplepass method helps reduce potential recall bias, although recall bias may persist. The decrease in energy intake (kcal) between baseline and 3-and 6-month follow-up was very substantial for the Intervention group. In addition, the mean number of kilocalories reported was low for these two time periods, especially given that the majority of participants were overweight or obese. Both of these factors suggest that recall bias may have been present. Previous studies have suggested that, compared with non-Hispanic white women, Hispanic women may be more likely to underestimate energy intake when using standard dietary assessment tools. 24, 37 It is also possible that social desirability may have influenced the reporting of dietary intake. Participants in both Intervention and Control groups were given recommendations to increase F/V intake and reduce fat intake. This may have caused participants to report dietary intake in a manner that would be viewed favorably by the interviewers. The study was designed to identify women with low F/V intake using the brief Block Fruit/ Vegetable/Fiber questionnaire. However, this method showed an under-representation of F/V intake compared with baseline intake based on 24-hour dietary recall assessment, which resulted in some women with >5 servings/day of baseline F/V enrolling in the study. Other strengths are the validated measures used to assess health literacy and acculturation. The study is limited in that it was a single-institution trial and the generalizability of the results to other populations of cancer survivors may be limited to other urban Hispanic subgroups of low socioeconomic status. Study participants were primarily of Dominican, Puerto Rican, and Ecuadorian descent, which are groups that have specific dietary patterns compared with other Hispanic groups. 38 Future studies will need to test this approach in a more diverse population of cancer survivors.
CONCLUSIONS
The ¡Cocinar Para Su Salud! study successfully identified an effective method to increase short-term F/V intake among a diverse and under-represented group of Hispanic breast cancer survivors. These dietary changes toward a healthier lifestyle have the potential to improve breast cancer prognosis and cardiovascular and metabolic disease outcomes. The success of this intervention could inform the implementation of community-based nutrition education programs for Hispanic breast cancer survivors and can also inform the design of future targeted dietary interventions to test whether these behavior changes can be sustained over time. This model of a curriculum-based, culturally specific dietary change program has the potential to be widely disseminated to other groups. Future trials are planned to test this model in larger studies of Hispanic breast cancer survivors, as well as in studies of cancer survivors with other types of cancer. The changes from baseline to 3 and 6 mo do not match the difference of the adjusted means for two reasons: 1) in some of the comparisons there are differences in the number of participants included, and 2) the regression model used to assess the differences between groups uses a calculated difference for each participant and the mean differences will be slightly different than the differences between the group means.
